m-2,0<, <2< <m_2 <21,witha -.'_2ai 21 be given. Let x(t) E W (0,1) be such that x (0) 0, x(1) -i=1 aix(i) (*) be given. This paper is concerned with the problem of obtaining Poincar6 type a priori estimates of the form Ilxllo _< cIIx"ll , The study of such estimates is motivated by the problem ofexistence of a solution for the Caratheodory equation x"(t)=f(t,x(t),x'(t))+e(t), 0<t< 1, satisfying boundary conditions (.). This problem was studied earlier by Gupta et al. (Jour. Math. Anal. Appl. 189 (1995), 575-584) when the ai's, all had the same sign.
INTRODUCTION
Let ai E R,iE (0, 1),i= 1,2,... ,m-2, 0 < 1 < 2 <"" < m-2 < 1, with o '.12ai be given. Let x(t) W2'1(0, 1) be such that x'(0) 0, X(]) im=-2 aix(i) be given. We are interested in obtaining Poincar6 type a priori estimates of the form Ilxllo <_ CIl"ll,.
()
The study of such estimates is motivated by the problem ofexistence of a solution for the multi-point boundary value problem x"(t) f(t,x(t),x'(t)) -F e(t), m-2 x'(0) 0, x(1) Z aix(i), i=1 0<t<l, (2) where f: [ 3, i.e. for x(t) E W2'1(0, 1) with x'(0) =0, x(1) ax(rl), where V E (0, 1) and a E R are given. We apply our estimates to the problem of existence of a solution for the multi-point boundary value problem (2) and for the three-point boundary value problem x"(t) f(t,x(t),x'(t)) + e(t),
We present the existence theorems for the boundary value problems (2) and (3) in Section 3.
The study of multi-point boundary value problems for linear second order ordinary differential equations was initiated by II'in and Moiseev in [19, 20] motivated by the work of Bitsadze and Samarski on non-local linear elliptic boundary problems, [1] [2] [3] . We refer the reader to [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] for some recent results on nonlinear multi-point boundary value problems.
A PRIORI ESTIMATES
In this section, we will establish some a priori estimates of the form (1). We recall that for a ER, a+=max{a, 0}, a_=max{-a, 0} so that a a+ a_ and lal-a+ + a_.
THEOREM
Let ai R, (i (0, 1), 1,2,..., rn 2, 0 < 1 < 2 <"" < m-2 < 1, with a--'12 ai =/= be given. Then for x(t) W 2'1(0, 1) with x'(O) O, x(1) -2 aix((i) we have Ilxlloo < Cllx"ll , (4) 
Now, (6) implies that 
its maximum is attained at one of the points 0 < a < 2 <"" < -
(1)
and estimate (4) holds in this case.
Finally, let us consider the case when c= 1, so that Ilxll--x(1). Suppose, first, that a < 1. Now we have m-2 0 < (1 a)x (1) ai(x(i) x(1)). The following theorem gives a better estimate than the one given by Theorem in the case of a three-point boundary value problem.
THEOREM 2 Let a E R and E (0, 1) be given. Then for x(t) W2'1(0, 1) The following theorem shows that for -1 _< a < 1, M=(1-arl)/ (1 -a) is the best constant in (10) . Proof We first see from Theorem 2 that M1 _> (1-a)/(1-at/). We, next, note that l-r/ l_l-r/-l+ar/=(a-1)r/<0. (10) is indeed an equality, proving the assertion.
Moreover, it is possible to construct functions for every c E R and r/ (0, 1) for which the estimate (10) holds with an equality for the corresponding M indicated in Theorem 2. We omit the details as it becomes technical. However, we should point out that the ideas for constructing such functions are generated by developing proofs for estimate (10) 
where M is as given in Theorem 2.
Proof We also define a nonlinear mapping N" X Yby setting (Nx)(t) f(t,x(t),x'(t)), E To do this, it suffices to verify that the set ofall possible solutions ofthe family of equations x"(t) Af(t,x(t),x'(t)) + Ae(t), 0 < < 1, This proof is quite similar to the proof of Theorem 5 and we omit it accordingly.
